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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a pharmaceu- 
tical composition comprising drospirenone and ethi- 
nylestradiol, a method of providing dissolution of dros- 
pirenone, methods of inhibiting ovulation by administra- 
tion of drospirenone and the use of drospirenone and 
ethiny [estradiol for inhibiting ovulation. 

BACKGROUND OF THE INVENTION 

[0002] Oral contraceptives containing a combination 
of a gestagen and an estrogen component have been 
used since the 1 860's. The earliest contraceptive prep- 
arations consisted of 21 tablets containing the combina- 
tion of active agents and 7 tablets containing no active 
agent, and the amount of each active agent was the 
same in each tablet (the so-called one-phase prepara- 
tions). Subsequently, preparations were developed that 
consisted of tablets containing different amounts and ra- 
tios of the active agents over the cycle of administration 
(the so-called multiple-phase preparations). 
[0003] Contraceptive reliability is mainly provided by 
the gestagen component. The daily dosage should be 
at least the minimum of what is needed for the gestagen 
in question to inhibit ovulation effectively. The estrogen 
component acts to increase the ovulation inhibitory ef- 
fect of gestagen and to ensure cycle stability. Since the 
introduction of oral contraceptives, the daily dosage of 
gestagen has been reduced through the development 
of new and more efficient gestagens than were present 
in the earlier contraceptive preparations, ft has also 
been possible to reduce the daily dosage of estrogen. 

[0004} 6P,7|3; 15p, 16p-dimethylene-3-oxo-17G- 
pregn-4-ene-21,17-carbolactone (drospirenone) is 
known from DE 26 52 761 in which its use as a diuretic 
compound is disclosed. 

[0005] In DE 30 22 337, the gestagen-like activity of 
the compound and its consequent utility as a contracep- 
tive agent is described at dosage levels of 0.5-50 mg of 
drospirenone per day. it is also noted thai the mecha- 
nism of action of the compound is very similar to that of 
the natural corpus luteum hormone progesterone, and 
that it does not give rise to increased blood pressure for 
which reason it may be administrated to women who 
have or are at risk of developing increased blood pres- 
sure. If is further described that drospirenone may be 
administered together with ethinylestradiol in an amount 
of 0.03-0,05 mg per day, 

[0006] DE 30 51 166 discloses the use of the dros- 
pirenone for the treatment of gynaecological irregulari- 
ties and for contraception at a dosage level of 0.5-50 mg 
per day. 

£0007] EP 398 460 discloses the use of drospirenone 
for the treatment of androgen-induced disorders, aides- 
terone-induced disorders and hormonal irregularities as 



well as for contraception at dosage levels of 0.5-50 mg, 
preferably 1-10 mg per day. Ethinylestradiol may be co- 
administered at a level of 0.02-0.04 mg per day. 
[0008] US 5,756,490 discloses pharmaceutical com- 

s bination preparations comprising 23 or 24 dosage units 
containing a combination of a gestagen and an estrogen 
and 4-10 dosage units containing estrogen alone. Dro- 
spirenone is mentioned as a possible, but not preferred, 
gestagenic compound and ethinylestradiol is mentioned 

10 as a possible, but not preferred, estrogenic compound. 
[0009] Micronised particles are disclosed in Bauer 
KH. Fromming KH and Fuhrer C (Pharmazeutische 
Technologic; 4. Autt.; Thieme, Stuttgart/New York; 
1993). 

SUMMARY OF THE INVENTION 

[0010] in the course of research leading to the present 
invention, it has surprisingly been found that a hitherto 

20 undisclosed minimum dosage level of drospirenone is 
required for reliable contraceptive activity. Similarly, a 
preferred maximum dosage has been identified at which 
unpleasant side effects, in particular excessive diuresis, 
may substantially be avoided. 

25 [9011] Accordingly, in a first aspect, the present in- 
vention relates to a pharmaceutical composition com- 
prising, as a first active agent, 6p t 7p;15(l,16p-dimethyl- 
ene-3-oxo-1 7ec-pregn-4-ene-21 ,17-carboiactone (dros- 
pirenone) in an amount corresponding to a daily dosage, 

30 on administration of the composition, of from about 2 mg 
to about 4 mg, and, as a second active agent, 17c£-ethi- 
nylestradiol (ethinylestradiol) In an amount correspond- 
ing to a daily dosage of from about 0.01 mg to about 
0.05 mg, together with one or more pharmaceutically ac- 

35 ceptable carriers or excipienis. 

[0012] Apart form the active substances themselves, 
it is envisaged that an ester or prodrug of drospirenone 
may be employed in the present composition, e.g. an 
oxyimtnopregnane carbolactone as disclosed in WO 

*o 98/24801 , Likewise, it is envisaged that esters or ethers 
of ethinyfestradiol may be included in the composition, 
[0013] In a further aspect, the invention relates to a 
method of inhibiting ovulation in a mammal, in particular 
a human, comprising administering, to said mammal, 

45 drospirenone In an amount in the range of from about 2 
mg to about 4 mg of per day, together with ethim/iestra- 
diol in an amount of from about 0.01 mg to about 0.05 
mg per day, said amounts being effective to inhibit ovu- 
lation in said mammal. 

£0 [0014] In a stilt further aspect, the invention relates to 
the use of drospirenone combined with ethinylestradiol 
for preparing a pharmaceutical preparation for the inhi- 
bition of ovulation in a mammal, in particular a human, 
the composition comprising an amount of drospirenone 

55 corresponding to a daily dosage, on administration of 
the composition, of from about 2 mg to about 4 mg, and 
comprising an amount of ethinylestradiol corresponding 
to a daily dosage, on administration of the composition, 
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of from about 0,01 to about 0.05 mg. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The invention is further described with refer- 
ence to the drawings in which 

Fig, 1 is a graph showing the in vitro dissolution rate 
of drospirenone from tablet cores, V1-V7 being 
batches containing micronized drospirenone, and 
V8 being a batch containing macrocrystalline dros- 
pirenone; 

Fig. 2 is a graph showing the in vitro dissolution rate 
of drospirenone from tablet cores, different lines 
representing different test batches; 

Fig. 3 is a graph showing the in vitro dissolution rate 
of drospirenone from fifm-coated tablets, different 
lines representing different test batches; 

Fig. 4 is a graph showing the in vitro dissolution rate 
of ethinyiestradiol from tablet cores, different lines 
representing different test batches; and 

Fig. 5 is a graph showing the in vitro dissolution rate 
of ethinyiestradiol from film-coated tablets, different 
lines representing different test batches, 

DETAILED DISCLOSURE OF THE INVENTION 

[0016] Drospirenone, which may be prepared sub- 
stantially as described in, e.g., US 4,129 T 564 or WO 
93/06738 r is a sparingly soluble substance in water and 
aqueous buffers at various pH values. Furthermore, dro- 
spirenone is rearranged to an inactive isomer under acid 
conditions and hydrolysed under alkaline conditions. To 
ensure good bioavailability of the compound, it is there- 
fore advantageously provided in a form that promotes 
rapid dissolution thereof, 

[0017] II has surprisingly been found that when dros- 
pirenone is provided in micronized form (so that pani- 
cles of the active substance have a surface area of more 
than 1 0,000 cm 2 /g, and Ihe following particle size distri- 
bution as determined under the microscope: not more 
than 2 particles in a given batch with a diameter of more 
than 30 u m, and preferably < 20 particles with a diameter 
of £ 10 jam and < 30 um) in a pharmaceutical composi- 
tion, rapid dissolution of the active compound from the 
composition occurs in vitro {"rapid dissolution" is defined 
as the dissolution of at least 70% over about 30 minutes, 
in particular at least 60% over about 20 minutes, of dro- 
spirenone from a tablet preparation containing 3 mg of 
drospirenone in 900 mi of water at 37° C determined by 
the USP XXIII Paddle Method using a USP dissolution 
test apparatus 2 at 50 rpm). Instead of providing the dro- 
spirenone in micronized form, U is possible to dissolve 
it in a suitable solvent, e.g. methanol or ethyl acetate, 



and spray it onto the surface of inert carrier particles fol- 
lowed by incorporation of the particles containing dros- 
pirenone on their surface in the composition. 
[0018] Without wishing io be limited to any particular 

s theory, it appears that the in vitro dissolution rate of dro- 
spirenone is connected to the dissolution rate in vivo re- 
sulting in rapid absorption of drospirenone in vivo on oral 
administration of the compound. This is an advantage 
because isomerization of the compound in the gastric 

to environment and/or hydrolysis in the intestine is sub- 
stantially reduced, leading to a high bioavailability of the 
compound. 

[0019] With respect to eihinyfeslradiol which is also a 
sparingly soluble substance, though less sensitive to 
degradation than drospirenone under conditions pre- 
vailing in the gastrointestinal tract, it is also an advan- 
tage to provide it in micronized form or sprayed from a 
solution. e,g, in ethanof, onto the surface of inert carrier 
particles. This has the added advantage of facilitating a 

20 more homogenous distribution of the ethinyiestradiol 
throughout the composition which might otherwise be 
difficult to obtain because ethinyiestradiol is incorporat- 
ed in extremely smafi amounts. When ethinyiestradiol is 
provided in micronized form, it preferably has the follow- 

25 ing particle size distribution as determined under the mi- 
croscope: 100% of the particles have a diameter of <, 
15.0 urn, 99% of the particles have a diameter of < 
12.5pm, 95% of the particles have a diameter of < 10.0 
fim, and 50% of the particles have a diameter of < 3.0 

30 urn. Furthermore, no particle is larger than 20 ^im, and 
£ 10 particles have a diameter of > 15 pm and < 20 \xm. 
[0020] To obtain a more rapid rate of dissolution, it is 
preferred to include carriers or excipienls which act to 
promote dissolution of both active substances. Exam- 

35 pies of such carriers and excipients include substances 
that are readily soluble in water such as cellulose deriv- 
atives, catboxyrnethylcelJulose, hydroxypropyl cellu- 
lose, hydroxypropylmethyl cellulose, gelled starch, gel- 
atin or polyvinylpyrrolidone. In particular, it appears as 

40 though polyvinylpyrrol idone might be particularly helpful 
to promote dissolution. 

{0021] The composition of the invention preferably 
comprises drospirenone in an amount corresponding to 
a daily dosage of from about 2.5 mg to about 3.5 mg, in 
45 particular about 3 mg. The amount of ethinyiestradiol 
preferably corresponds to a da\\y dosage of from about 
0.015 mg to about 0.04 mg, in particular from about 
0.015 mg to about 0.03 mg. More particularly, the 
present composition comprises an amount of d ros- 
so pirenone corresponding to a daily dosage of from about 
3.0 io about 3.5 mg and ethinyiestradiol in an amount 
corresponding to from about 0,015 to about 0,03 mg. 
[0022] Apart from its ability to inhibit ovulation, the 
composition of the invention has been found to possess 
55 pronounced anti-androgenic properties and may there- 
fore be used in the prevention or treatment of androgen- 
induced disorders, in particular acne. Such use may be 
independent from or concomitant with the use as a con- 
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traceptive disclosed above. Furthermore, since dros- 
p ire none is an aldosterone antagonist, it has diuretic 
properties and is therefore suitabfe for counteracting the 
water-retentive properties of elhinylestradioi. 
[0023] in a particular embodiment, the invention re- 
lates to a pharmaceutical preparation consisting of a 
number of separately packaged and individually remov- 
able daily dosage units placed in a packaging unit and 
Intended for oral administration for a period of at least 
21 consecutive days, wherein each of said daily dosage 
units comprises a combination of drospirenone in an 
amount of from about 2 mg to about 4 mg and ethi- 
nylestradiol in an amount from about 0.01 to about 0,05 
mg. 

[0024] in one embodiment, the preparation further 
comprises 7 or less said daily dosage units containing 
no active agent. Alternatively, it is possible to include, in 
Ihe dosage regimen, a period of 7 days or less during 
which no dosage units are ingested. For compliance 
reasons, however, it may be preferred to include an ap- 
propriate number of blanks in the preparation, in which 
case Ihe total number ot daily dosage units in the prep- 
aration is at least 28. The inclusion of blanks, or the pill- 
free days, will then trigger withdrawal bleeding. 
[0025] The preparation may be a one-phase compo- 
sition, i»e. a preparation wherein the amounts of either 
active agent remains constant for the entire at ieas! 
21 -day period, or the amounts of either or both active 
agents may be varied over the at feast 21 -day period to 
generate a multiple-phase preparation, e.g. a two- or 
three-phase preparation, substantially as disclosed in, 
e.g., £P 148 724. In case of multiple-phase preparation, 
it may be possible to include a natural estrogen such as 
estradiol, e.g, in an amount of from about 0.5 mg to 
about 4 mg per day, instead of elhinylestradiol. 
[D026J in suitable embodiments of the present prepa- 
ration, the number of daily dosage units comprising the 
combination of drospirenone and ethinylestradiol may 
be 21, 22, 23 or 24, and the number of daily dosage 
units containing no active agent may then be 7, E>, 5 or 
4, as the case may be. In a further embodiment of the 
present preparation, the number of daily dosage units 
comprising the combination of drospirenone and ethi- 
nylestradiol is 23, or a multiple of 28 such as 2-4, in par- 
ticular 2 or 3, times 28. 

[0027] In an alternative embodiment, the invention re- 
lates to a contraceptive preparation consisting of a 
number of separately packaged and individually remov- 
able daily dosage units placed in a packaging unit and 
intended for oral administration for a period of at [east 
28 consecutive days, wherein at least 21 of said daily 
dosage units comprises a combination of drospirenone 
in an amount of from about 2 mg to about 4 mg and ethi- 
nylestradiol in an amount from about 0.01 to about 0.05 
mg, and wherein 7 or less of said daily dosage units con- 
tain elhinylestradiol alone in an amount from about 0.01 
to about 0.05 mg. 

[0028] By including an appropriate number of dosage 



units comprising elhinylestradiol alone, high contracep- 
tive reliability, low follicular development and satisfacto- 
ry cycle control with Jittte or no intermenstrual bleeding 
may be obtained. 

5 [0029] In this case, too, the preparation may be one 
in which the amounts of either active agent remains con- 
stant for the enlire at least 21 -day period (i.e. a two- 
phase preparation), or the amounts of either or both ac- 
tive agents may be varied over the at least 21 nJay period 

10 to generate a multiple-phase preparation, e.g. a three- 
or four-phase preparation, it substantially as disclosed 
in, e.g., EP 148 724, In case of multiple-phase prepara- 
tion, it may be possible to include a natural estrogen 
such as estradiol, e.g. in an amount of from about 0,5 

is mg to about 4 mg per day, instead of ethinylestradiol. 
[0030] In suitable embodiments of the present prepa- 
ration, the number of daily dosage units comprising the 
combination of drospirenone and elhinylestradiol may 
be 21, 22, 23 or 24, and the number of daily dosage 

20 units containing ethinylestradiot alone may then be 7, 6 t 
5 or 4, as the case may be. 

[0031] In one embodiment of the present method of 
inhibiting ovulation, the method comprises administer* 
ing, to said mammal, on each day of at least 21 consec- 

25 utive days, a daily dosage unit comprising a combination 
of drospirenone in an amount of from about 2 mg to 
about 4 mg and elhinylestradiol in an amount from about 
0.01 to about 0.05 rng, followed by administering, on 
each day of 7 or less consecutive days, a daily dosage 

30 unit containing no active agent, or alternatively, admin- 
istering no dosage units for 7 days or less. 
[0032] In suitable embodiments of this method, the 
daily dosage units comprising the combination of dros- 
pirenone and elhinylestradiol may be administered for 

35 21 , 22, 23 or 24 consecutive days, and the daily dosage 
unfts containing no active agent may then be adminis- 
tered for 7, 6, 5 or 4 consecutive days, as appropriate. 
Furthermore, the daily dosage units comprising the 
combination of drospirenone and ethinylestradiol may 

AO be administered for 28 consecutive days, in a variant of 
this embodiment, Ihe daily dosage units comprising the 
combination of drospirenone and ethinylestradiol are 
administered for 2-4, preferably 2 or 3, times 28 consec- 
utive days, followed by administration of the daily dos- 

*s age units comprising the combination of drospirenone 
and ethinylestradiol for 21 , 22, 23 or 24 consecutive 
days and subsequently administration of the daily dos- 
age units containing no active agent, or administration 
of no daily dosage units, for 7, 6, 5 or 4 consecutive 

50 days. 

[0033] Alternatively, the present method comprises 
administering, on each day of at least 21 consecutive 
days, a daily dosage unit comprising a combination of 
drospirenone in an amount of from about 2 mg to about 
55 4 mg and elhinylestradiol in an amount from about 0.01 
to about 0,05 mg, followed by administering, on each 
day of 7 or tess consecutive days, a daily dosage unit 
containing ethinylestradiol atone in an amount of from 
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about 0.01 mg to about 0.05 mg. 
[0034] In this alternative method, the daily dosage 
units comprising the combination of drospirenone and 
ethiny lestradiol may suitably be administered for 21 « 22 r 
23 or 24 consecutive days, and wherein the daily dos- 
age units comprising ethinylestradiol atone may then be 
administered for 7, 6, 5 or 4 consecutive days, as ap- 
propriate, in a further embodiment of the method, ihe 
daily dosage units comprising the combination of dros- 
pirenone and elhinylestradk)! are administered for 2-4, 
preferably 2 or 3, times 28 consecutive days, followed 
by administration of the daily dosage units comprising 
the combination of drospirenone and ethinylestradiol for 
21 consecutive days and subsequently administration 
of the daiiy dosage units comprising ethinylestradiol 
alone for 7 consecutive days. 

[0035] For use according to the invention r the phar- 
maceutical preparation may suitably be in the form of a 
number of separately packaged and individually remov- 
able daily dosage units piaced in a packaging unit and 
intended for oral administration for a period of at least 
21 consecutive days, wherein each of said daiiy dosage 
units each comprises a combination of drospirenone in 
an amount of from about 2 mg to about 4 mg and ethi- 
nylestradiol in an amount from about 0.01 to about 0.05 
mg. 

[0036] As indicated above, the preparation may fur- 
ther comprise 7 or less daily dosage units containing no 
active agent (or may contain 7 or less empty "places", 
e.g. in the form of empty blisters in a blister pack, mark- 
ing the days on which no daily dosage units are admin- 
istered). 

[0037] Alternatively, the pharmaceutical preparation 
may be in the form of a number of separately packaged 
and individually removable daily dosage units placed in 
a packaging unit and intended for oral administration for 
a period of at least 28 consecutive days r wherein at least 
21 of said daily dosage units each comprises a combi- 
nation of drospirenone in an amount of from about 2 mg 
to about 4 mg and ethinylestradiol in an amount of from 
about 0.01 to about 0.05 mg r said packaging unit further 
comprising 7 or less daily dosage units comprising ethr- 
rrylestradioi atone in an amount of from about 0.01 mg 
to about 0,05 mg. 

[0038] The composition of the invention may be for- 
mulated in any manner known in the pharmaceutical art. 
In particular, as indicated above, the composition may 
be formulated by a method comprising providing dros- 
pirenone and, if desired, ethinylestradiol in micronized 
form in said unit dosage form , or sprayed from a solution 
onto particles of an inert carrier in admixture with one or 
more pharmaceutically acceptable excipienls that pro- 
mote dissolution of the drospirenone and ethinylestra- 
diol so as to promote rapid dissolution of drospirenone 
and preferably ethinylestradiol on oral administration. 
Examples of suitable excipients include fillers, e.g. sug- 
ars such as lactose, glucose or sucrose, sugar alcohols 
such as rnannitol, sorbitol or xytilol, starch such as 



wheat, corn or potato starch, modified starch or sodium 
starch glycolate, lubricants such as talc, magnesium 
stearate, calcium stearate, colloidal silica or stearic acid , 
and binders such as polyvinylpyrrolidone, cellulose de- 
s rivatives, carboxymethyl cellulose, hydroxypropyl cellu- 
lose, hydroxypropylmethyl cellulose, methyl cellulose or 
gelatin, for making oral dosage forms such as tablets, 
pills or capsules. 

[0033] Tablets may conveniently be coated with a suit- 
w able film-forming agent, e.g. hydroxypropylmethyl cellu- 
lose, hydroxypropyl cellulose or ethyi cellulose, to which 
a suitable excipient may optionally be added, e,g. a sof- 
tener such as glycerol, propylene glycol, diethyfphtha- 
late or glycerol triacetate, filler such as sucrose, sorbitol , 
15 xylitnl, glucose or lactose, a colorant such as titanium 
hydroxide, etc. 

[0040] The present composition may also be formu- 
lated in liquid form, e.g. as a solution, suspension or 
.emulsion, together with conventional diluents or excipl- 
?o ents in a manner known per se in the pharmaceutical art. 
[0041] A packaging unit comprising the daily dosage 
units described above may be prepared in a manner 
analogous to that of making other oral contraceptives. 
This may for instance be a conventional blister pack or 
25 any other form known for this purpose, for instance a 
pack comprising the appropriate number of dosage 
units (in this case at least 21, or for particular applica- 
tions, 23 or a multiple of 28) in a sealed blister pack with 
a cardboard, paperboard, foil or plastic backing and en- 
30 closed in a suitable cover. Each blister container may 
conveniently be numbered or otherwise marked, e.g. 
starting with the first of the at least 21 dosage units that 
contain the combination of drospirenone and ethi- 
nylestradiol, optionally followed by 7 or less empty blis- 
35 ters or by the 7 or less dosage units that contain no ac- 
tive agent or that only contain ethinylestradiol {although 
the numbering may also start with the first of the 7 or 
less dosage units that only contain ethinylestradiol). 
[0042] It is also envisaged that the present composi- 
te tion may be in the form of a parenteral formulation such 
as a subcutaneous implant or transdermal formulation. 
For making implants, the active agents may suitably be 
formulated together with one or more polymers that are 
gradually eroded or degraded when in use, e.g. silicone 
4 5 polymers; ethylene vinylacelaie. polyethylene or poly- 
propylene. 

[0043] Where transdermal formulations are con- 
cerned, they may be prepared in the form of matrices or 
membranes or as fluid or viscous formulations in oil or 

so hydrogels. For transdermal patches, an adhesive which 
is compatible with the skin should be included, such as 
polyacrylate, a silicone adhesive or polyisobutylene, as 
well as a foil made of, e.g. polyethylene, polypropylene, 
ethylene vinylacetate, polyvinyichloride, polyvinylidene 

55 chloride or polyester, and a removable protective foil 
made from, e.g. , polyester or paper coated with silicone 
or a fluoropolymer. For the preparation of transdermal 
solutions or gels, water or organic solvents or mixtures 
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thereof may be used. Transdermal gels may further- 
more contain one or more suitable gelling agents or 
thickeners such as silicone, Iragacanth, starch or starch 
derivatives, cellulose or cellulose derivatives or pol- 
acrytic acids or derivatives thereof. Transdermal formu- 
lations may also suitably contain one or more substanc- 
es that enhance absorption though the skin, such as bile 
salts or derivatives thereof and/or phospholipids. Suita- 
ble transdermal formulations may, for instance, be made 
in a manner analogous to that described in WO 
94/04157 for 3-ketodesogestre L Alternatively, transder- 
mal formulations may be prepared according to a meth- 
od disclosed in, e,g. t BW Barry, "Dermatologtcal Formu- 
lations, Percutaneous Absorption", Marcel Dekker Inc., 
New York - Basel, 1983, or YW Chien, "Transdermal 
Controlled Systemic Medications", Marcel Dekker Inc., 
New York - Basel, 1987. 

[0044] The present invention is further described In 
the following examples. 

EXPERIMENTAL 

Example 1 

Preparation of tablets containing drospirenone and 
ethinylestradiol 

[0045] Tablet cores of the following composition 



micronized drospirenone 


3.00 


mg 


mfcronized ethinylestradiol 


0.03 


mg 


lactose monohydrate 


48.17 


mg 


com starch 


14.40 


mg 


modified starch 


9.60 


mg 


polyvinylpyrrolidone 25,000 


4.00 


mg 


magnesium stearate 


0.80 


mg 



were prepared by charging a fluidized bed granulator 
with 31 .66 kg corn starch, 21 ,1 2 kg modified starch, 6.60 
micronized drospirenone, 0.066 kg micronized ethi- 
nylestradiol and 105.974 kg lactose monohydrate and 
activating the fluidized bed. An aqueous solution of 8.80 
kg polyvinylpyrrolidone 25,000 in 46.20 kg purified water 
was sprayed continuously onto the fluidized bed while 
drying by heating the air stream of the fluidized bed. At 
the end of the process 1 .76 kg magnesium stearate was 
sucked into the granulator and mixed with the granules 
by maintaining the fluidized bed. The resulting granulate 
was pressed into tablet cores by compression using a 
rotary tablet press, 

[0046] 2.22464 kg of hydroxypropylmelhylcellulose 
and 0.44528 macrogol 6000 were dissolved in 14.67 kg 
purified water. 0.44528 kg talc, 1,22430 kg titanium di- 
oxide and 0.06050 kg ferric oxide pigment were sus- 
pended in 10.26 kg purified water with stirring and ho- 
mogenized. The solution and suspension were com- 
bined and used to coa! the tablet cores by continuous 



application of the coating suspension in a coater. 
Example 2 

5 Dissolution of drospirenone from tablets 

[0047] The rate of dissolution of drospirenone from 
the tablets prepared in Example 1 was determined by 
the USP XXIII Paddle Method using a USP Dissolution 
Test Apparatus 2 including 6 covered glass vessels and 
6 paddles. Tablets were placed in 900 ml water al a tem- 
perature of 37^0 (± 0,5 P C) and stirred at 50 rpm. The 
results appear from Figs. 1 , 2 and 4. From Fig. 1 , it ap- 
pears that the batch numbered V8 containing macroc- 
rystalline drospirenone (but otherwise identical to the 
tablets prepared in Example 1 ) exhibited an extremely 
slow dissolution rate of drospirenone, whereas all batch- 
es containing micronized drospirenone exhibited a dis- 
solution rate of more than 70% within 30 minutes, 

20 [0048] Fig. 2 and Fig. 4 shows the results of dissolu- 
tion of drospirenone from tablet cores and film-coated 
tablets, respectively. In both cases more than 70% of 
the active agent is dissolved within 30 minutes. Thus, 
the film coating did not significantly influence the rate of 

25 dissolution. 

Example 3 

Dissolution rale of ethinylestradiol from tablets in vitro 

30 

[0049] The rate of dissolution of ethinylestradiol from 
tablets prepared as described in Example 1 was deter- 
mined according to the USP Paddle Method as de- 
scribed in Example 2 for drospirenone. The results ap- 
35 pear from Figs. 3 and 5 showing the dissolution rates 
from tablet cores and film-coated tablets, respectively. 
In both cases, more than 70% of the active agent was 
dissolved within 30 minutes. Thus, the film coating did 
not significantly influence the rate of dissolution. 

Example 4 

Bioavailability of drospirenone and ethinylestradiol from 
tablets containing 3 mg of drospirenone and 0,03 mg 
45 ethinylestradiol 

[0050] 42 healthy women between 18 and 35 years 
of age were included in an open-label crossover study 
after their informed consent had been obtained. The aim 

50 of the study was to investigate the relative bioavailability 
of drospirenone and ethinylestradiol from a tablet for- 
mulation containing 3 mg drospirenone and 0.03 mg 
ethinylestradiol with reference to an oral suspension 
containing 6 mg of drospirenone and 0.06 mg ethi- 

55 nyl estradiol per vial, 

[0051] The bioavailability was determined using se- 
rum concentrations of each active agent as parameters. 
Compared to Ihe oral suspension, the relative bioavail- 
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ability of drospirenone and ethinylestradiol from the tab- 
lets is 107% and 117%, respectively. It was therefore 
concluded that both drospirenone and ethinyfestradiot 
are completely released from the tablets in vivo. 
[0052] The absolute bioavailability of drospirenone 
was determined in two studies to be 76%±1 3% after oral 
administration of 2 mg drospirenone to 8 young healthy 
women and 85%±Z4% after oral administration of a mi- 
crocrystalHne suspension containing 3.13 mg dros- 
pirenone to 6 postmenopausal women. 
[0053] The oraf bioavailability of ethinylestradiol was 
determined in several studies, and mean values of from 
36% to 59% were reported in the literature, indicating a 
first-pass effect 

Example 5 

Contraceptive efficacy of formulations containing 
drospirenone and ethinyiestradiof 

[0054] An open-label, randomized trial with 52 female 
volunteers aged 20-35 years whose informed consent 
had been obtained included 1 pre-treatment cycle, 3 
treatment cycles with two different tablet containing 2 
mg and 3 mg drospirenone, respectively, but otherwise 
corresponding to the tablets prepared in Example 1 . and 
a follow-gp phase. A wash-out phase of 1 month pre- 
ceded the treatment. 

[0055] At defined time points, selected central and pe- 
ripheral parameters were investigated: LH T FSH, 170- 
esiradiol, progesterone, cervical score, n spinnbarkeit'\ 
fern phenomenon. Ovarian function was checked by ul- 
trasound. In addition, SHBG, CBG, prolactin©, total tes- 
tosterone, androstenedione, DHEA-S and selected 
metabolic parameters (serum glucose, triglycerides, 
cholesterol, HDL, LDL)were examined. Blood pressure, 
heart rate, body weight and cycle control were docu- 
mented. 

[0056] The results of the study showed lhat both LH 
and FSH were clearly suppressed with both trial prepa- 
rations. Accordingly, the secretion of estradiol and pro- 
gesterone were greatly reduced over all three treatment 
cycles with the exception of 3 volunteers receiving the 
2 mg drospirenone preparation. This result was, in prin- 
ciple, confirmed by the accompanying ultrasound exam- 
inations. Follicular ripening occurred in several cases 
with both trial preparations. Although three ovulations 
were diagnosed with the preparation containing 2 mg 
drospirenone {one of which was described as "equivo- 
cal* and the other as a tablet-taking error"), no differ- 
ences were demonstrable statistically (p > 0.05) be- 
tween the two trial preparations as regards the hor- 
mones LH, FSH, estradiol and progesterone, and the 
parameter "ovulation during the treatment cycles", In 
keeping with the hormones, cervical function was great- 
ly limited and the w s pin n bar keif and crysta^ltsabifily of 
the cervical mucus was greatly reduced with both trial 
preparations. Prolactin increased minimally and SHBG 



and CBG distinctly with bolh preparations. Triglycerides 
and HDL levels increased with both trial preparations, 
while LDL levels decreased. Total cholesterol was large- 
ly unchanged in both treatment groups. Oral glucose tol- 
s erance remained virtually unchanged or was slightly de- 
creased. Testosterone, androstenedione and DHEA-S 
decreased minimally, 

[0057] The subjective and objective tolerance was 
good with both treatments. This was also the case for 
10 cycle control with the exception of the first cycle with 2 
mg drospirenone. Blood pressure, heart rale and body 
weight remained constant in the majority of cases or 
showed a slight tendency to decrease. 
[0058] After three months' treatment, it was conclud- 
es ed: 

[0059] The two triat preparations were equally good 
as regards the subjective and objective tolerance. 
[0060] No negative metabolic effects were observed 
with either preparation. HDL was influenced positively 

20 in the sense of an increase. 

The results confirmed the results of earlier studies that 
the 2 mg drospirenone preparation was in the threshold 
region of ovulation inhibition, whereas the 3 mg dros- 
pirenone preparation had a demonstrable ovulation-in- 

25 hibiting effect in ah cases examined. 

Claims 

30 1 . A pharmaceutical compost! ion comprising, as a first 
active agent drospirenone in an amount corre- 
sponding to a daily dosage, on administration of the 
composition, of from about 2 mg to 4 mg, and as a 
second active agent, ethinylestradiol in an amount 

35 corresponding to a daily dosage of from about 0.01 
mg to 0.05 mg t together with one or more pharma- 
ceutically acceptable carriers or excipients, wherein 
said drospirenone is in micronized form. 

40 2. The composition according to claim 1 , wherein the 
drospirenone has a surface area of more than 10 
000 cm 2 /g, 

3, The composition according 1o any one of claims 1 
4d or 2, wherein at least 70% of said drospirenone is 

dissolved from said composition within 30 minutes, 
as determined by USP XXIfi Paddle Method H using 
water at 37°C as the dissolution media and 50 rpm 
as the stirring rate. 

so 

4. The composition according to any one of claims 1 
to 3, wherein drospirenone is sprayed from a solu- 
tion of drospirenoneonlo particles of an inert carrier, 

55 5, The composition according to any one of claims 1 
to 4, wherein the in vitro dissolution of ethinytestra- 
diol is such that al leas! 70% is dissolved within 30 
minutes, as determined by USP XXIII Paddle Meth- 



8 



13 



EP 1 214 07$ B1 



14 



od II using water at 37° C as the dissolution media 
and 50 rpm as the stirring rate. 

6. A pharmaceutical preparation consisting of a 
number of separately packaged and individually re- s 
movable daily dosage units placed in a packaging 
unit and intended for oral administration for a period 

of at least 21 consecutive days, wherein said daily 
dosage units comprises a combination of dros- 
pirenone in an amount of from about 2 mg to 4 mg io 
and ethiny [estradiol in an amount from about 0.01 
to 0.05 mg, wherein said drospirenone is in micro- 
nized form. 

7. The preparation according to claim 6, wherein the is 
drospirenone has a surface area of more than 10 
000 cm 2 /g. 

S r The preparation according to any one of claims 6 or 
7, wherein at least 70% of said drospirenone is dis- 20 
sotved from said dosage unit within 30 minutes, as 
determined by USP XXIII Paddle Method II using 
water at 37°C as the dissolution media and 50 rpm 
as the stirring rate. 

25 

9. The preparation according to any one of the claims 
6 lo B, wherein said ethinyl estradiol is in micronized 
form or sprayed from a solution onto partictes of an 
inert carrier 

30 

10 T The preparation according to any one of claims 6 to 
9, which additional comprises 7 or less daify dos- 
age units containing no active agent intended for 
oral administration subsequent to the period of at 
least 21 consecutive days, the total number of daily 35 
dosage units being at teasl 28. 

11. The preparation according to any one of claims 6 to 
9. wherein the number of daily dosage units com- 
prising the combination of drospirenone and ethi- *o 
nylestradiol is 21 f 22 r 23 or 24, and wherein the 
number of daily dosage units containing no active 
agent is 7 t 6, 5 or 4. 

12. The preparation according to any one of claims 6 to 
9 intended for oral administration for a period of at 
least 2d consecutive days, wherein at least 21 of 
said daily dosage units comprises a combination of 
drospirenone in an amount of from about 2 mg to 4 

mg and ethi nylestradiol in an amount from about 50 
0.01 to 0.05 mg r and wherein 7 or less of said daily 
dosage units contain ethinyiestradiol alone in an 
amount from about 0,01 to 0.05 mg. 

13. The preparation according to any one of claims 6 to 
9, wherein the number of daily dosage units com- 
prising the combination of drospirenone and ethi- 
nylestradiol is 21, 22, 23 or 24, and wherein the 



number of daily dosage units comprising ethi- 
nyiestradiol alone is 7, 6> 5 or 4. 

14. The preparation according to any one of claims 6 to 
9. wherein the number of daily dosage unils com- 
prising (he combination of drospirenone and ethi- 
nylestradiol is 28, or a multiple of 28 such as 2-4, in 
particular 2 or 3, times 28. 

15. The preparation according lo claim 6, wherein the 
number of daily dosage units intended for oral ad- 
ministration is for 2-4, preferably 2 or 3, times 28 
consecutive days, followed by administration of the 
daily dosage units comprising the combination of 
drospirenone and ethinyiestradiol for 21 r 22, 23 or 
24 consecutive days and subsequently administra- 
tion of the daily dosage units containing no aclive 
agenl, or administration of no daily dosage units, for 
7, 6, 5 or 4 consecutive days. 

1 6. Use of drospirenone combined with elhinylestrad iol 
for preparing a pharmaceutical composition for the 
inhibition of ovulation in a mammal, in particular a 
human, the composition comprising an amount of 
drospirenone corresponding to a daily dosage, on 
administration of the composition, of from about 2 
mg lo 4 mg r and comprising an amount of ethi- 
nylestradiol corresponding to a daily dosage, on ad- 
ministration of the composition, of from about 0.01 
to 0,05 mg, and wherein said drospirenone is in mi- 
cronized form. 

17. The use according to daim 16, wherein said dros- 
pirenone has a surface area of more than 10 000 
cm 2 /g. 

18. The use according to any one of claims 16 or 17, 
wherein at least 70% of said drospirenone is dis- 
solved from said composition within 30 minutes, as 
determined by USP XXIil Paddfe Method H using 
water at 37° C as the dissolution media and 50 rpm 
as the stirring rate 

19. The use according to any one of claims 16 to 18, 
wherein the dissolution of ethinyiestradiol is such 
that at least 70% is dissolved within 30 minutes, as 
determined by USP XXM Paddle Method II using 
water at 37°C as the dissolution media and 50 rpm 
as the stirring rate. 



Patentansprtiche 

1. Pharmazeutische Zusammensetzung, die als er» 
sten Wirkstoff Drospirenon in einer Menge enthalt, 
die bei der Gabe der Zusammensetzung einer Ta- 
gesdosis von 2 mg bis 4 mg entspricht, und als 
zweilen Wirkstoff Ethinyiestradiol in einer Menge, 
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die einer Tagesdosis von etwa 0,01 mg bis 0,05 mg 
enlsprich!, gemeinsam mit einem oder mehreren 
pharmazeutisch annehmbaren Tragern oder Arz- 
neimiUeHr5gern, wobei das Drospirenon in mikronr- 
sierter Form vorliegt 

2. Zusammensetzung nach Anspruch i, wobei das 
Drospirenon eine Oberflache von mehr als 10 000 
cm 2 /g hal. 

3. Zusammensetzung nach einern der AnsprOche 1 
oder 2, wobei mindestens 70% des Drospirenons 
innerhalb von 30 Minuten aus der Zusammenset- 
zung wie mit der USP XXIII Paddle-Methode II unter 
Verwendung von Wasser mit 37 °C als Losefiuid 
und 50 U/Min. als ROhrgeschwindigkeit bestimmt 
herausgelost werden. 

4. Zusammensetzung nach einem der AnsprOche 1 
bis 3, wobei Drospirenon aus einer Drospirenon lb- 
sung auf Partikel eines inerten Tragers gespruhi 
wird. 

5. Zusammensetzung nach emern der AnsprOche 1 
bis 4, wobei die hvvitro-AuflGsung von Ethinylestra- 
diol derart ist r dass mindestens 70% innerhalb von 
30 Minuten wie mit der USP XXJH Paddle-Methode 
It unter Verwendung von Wasser mit 37 Q C als Lo- 
sefluid und 50 U/Min. als Ruhrgeschwindtgkeit be- 
stimmt herausgelost werden. 

6. Pharmazeutisches PrSpara! bestehend aus einer 
Anzahl getrennl verpackter und einzeln heraus- 
nehmbarer Tagesdosiseinheiten, in eine Verpak- 
kungsetnheit platziert und fur die orale Oabe fur ei- 
ne Dauer von mindestens 21 aufeinander folgen- 
den Tagen bestimmt, wobei die Tagesdosisetnhei- 
ten eine Kombination aus Drospirenon in einer 
Menge von etwa 2 mg bis 4 mg und Elhinylestradiot 
in einer Menge von etwa 0,01 bis0 t 05 mg enthalten, 
wobei das Drospirenon in mikronisterter Form vor- 
liegt. 

7. Praparat nach Anspruch 6, wobei das Drospirenon 
eine Oberflache von mehr als 10 000 cm z /g hat. 

8. Praparat nach einem der AnsprOche 6 oder 7 , wobei 
mindestens 70% des Drospirenons aus der Dosis- 
einheit innerhalb von 3D Minuten wie mit der USP 
XXIII Paddle-Methode 11 unter Verwendung von 
Wasser mit 37 °C als Liisefluid und 50 U/Min. als 
ROhrgeschwindigkeit bestimmt herausgelost wer- 
den. 

& Praparat nach einem der AnsprOche 6 bis 8, wobei 
das Ethinylestradiol in mikronisierter Form oder aus 
einer LSsung auf Partikel eines inerten Tragers ge- 
sprOht vorliegt. 



10. Praparat nach einem der AnsprOche 6 bis 9, das 
zusatzlich 7 oder weniger Tagesdosiseinheiten ent- 
halt, die keinen Wirkstoff enthalten* die zur oralen 
Gabe im Anschluss an die Periode von mindestens 

5 21 aufeinander folgenden Tagen bestimmt sind, 

wobei die Gesamtanzahl der Tagesdosisetnheiten 
mindestens 28 betragt 

11. Praparat nach einem der AnsprOche 6 bis 9 r wobei 
10 die Anzahl der Tagesdosiseinheiten, die die Kom- 
bination aus Drospirenon und Ethinylestradiol ent- 
halten. 21, 22 t 23 oder 24 betragt und wobei die An- 
zahl der Tagesdosiseinheiten, die keinen Wirkstoff 
enthalten, 7, 6, 5 oder 4 betragt. 

J5 

12. Praparat nach einem der AnsprOche 6 bis 9, das 
zur oralen Gabe fur eine Periode von mindestens 
28 aufeinander folgenden Tagen bestimmt ist. wo- 
bei mindestens 21 der Tagesdosiseinheiten eine 

20 Kombination aus Drospirenon in einer Menge von 
etwa 2 mg bis 4 mg und Ethinylestradiol in einer 
Menge von etwa G>01 bis 0,05 mg enthalten und wo- 
bei 7 oder weniger der Tagesdosiseinheiten nur 
Ethinylestradiol in einer Menge von etwa 0,01 bis 

25 o r 05 mg enthalten. 

13. Praparat nach einem der AnsprOche 6 bis 9, wobei 
die Anzahl der Tagesdosisetnheiten, die die Kom- 
bination aus Drospirenon und Ethinylestradiol ent- 

30 haiten, 21 , 22, 23 oder 24 betragt und wobei die An- 
zahl der Tagesdosiseinheiten, die nur Ethinylestra- 
diol enthalten, 7, 6, 5 oder 4 betragt. 

14. Praparat nach einem der AnsprOche 6 bis 9, wobei 
35 die Anzahl der Tagesdosiseinheiten, die die Kom- 
bination aus Drospirenon und Ethinylestradiol ent- 
halten, 28 oder ein Vietfaches von 28 betragt, wie 
zum Beispiet 2 bis 4 Mai, insbesondere 2 bis 3 Mat, 
28. 

AO 

15. Praparat nach Anspruch 6, wobei die Anzahl der 
platzierten Tagesdosiseinheiten fur die orate Gabe 
fur 2 bis 4 r vorzugsweise 2 oder 3, Mai 28 aufein- 
ander folgende Tage bestimmt ist, gefolgt von der 

45 Gabe von Tagesdosiseinheiten, die die Kombinati- 
on aus Drospirenon und Ethinylestradiol enthalten, 
wahrend 21, 22, 23 oder 24 aufeinander folgenden 
Tagen und danach Gabe von Tagesdosiseinheiten, 
die keinen Wirkstoff enthalten, oder keine Gabe von 

£0 Tagesdosiseinheiten wahrend 7, 6, 5 oder 4 aufein- 
ander folgenden Tagen. 

16. Verwendung von Drospirenon kornbrniert mit Ethi- 
nylestradiol zur Zubereilung einer phamnazeuM- 

55 schen Zusammensetzung zur Inhibition des Ei- 
sprungs in einem Saugetier, insbesondere beim 
Menschen, wobei die Zusammensetzung eine 
Menge Drospirenon enthalt, die bei der Gabe der 
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5. Composition selon Tune quelconque des revendi- 
cations 1 a 4 t dans laquelle la dissolution in vitro de 
Pethrnylestradiot esi telle qu'au moins 70% passent 
en solution en I'espace de 30 minutes, la deiermi- 
& nation etant faite selon la Pharmacopee US XXIII 
par la methode avec palettes II, en utilisant de Feau 
a 37°C comma milieu de dissolution et une vitesse 
ti'agitation de 50 tours/min. 

10 6. Preparation pharmaceutique constitute d'un cer- 
tain nombre de doses unitaires journalieres condi- 
tionnees separement et pouvant etre retirees indi- 
viduellement, placees dans un embalFage unilaire 
et destinees a etre administrees par voie orale pen- 

75 dant une duree d'au moins 21 jours cons6cutifs, 
dans laquelle lesdites doses unitaires journalieres 
comprennenl une association de drospirenone en 
quantite d'environ 2 mg a 4 mg et d'ethinylestradiol 
en quantite d'environ 0,01 a 0,05 mg, dans laquelle 

20 ladite drosplrenone est sous forme rnlcronisee. 

7. Preparation selon la revendication 6 f dans laquelle 
fa drospirenone a une surface spec ifl que superieu- 
re a 10 000 cnvtyg. 

25 

8. Preparation selon Tune quelconque des revendica- 
lions 6 ou 7, dans laquelle au moins 70% de ladite 
drospirenone passent en solution depuis ladite do- 
se unitatre en I'espace de 30 minutes, la determi- 
ne nation etant faite selon la Pharmacopee US XXIII 

par la methode avec palettes II, en utilisant de I'eau 
a 37 & C comme milieu de dissolution et une vitesse 
d'agitation de 50 tours/min. 



Zusarnmensetzung einer Tagesdosis von etwa 2 
mg bis 4 mg entspricht, und die eine Menge Ethiny- 
lesiradiol enthalt, die bei der Gabe der Zusammen- 
setzung einer Tagesdosis von etwa 0,01 bis 0,05 
mg entsprichi und wobei das Drosptrenon in mikro- 
nisierter Form vorliegt. 

17. Verwendung nach Anspruch 16, wobei das Drospi- 
renon eine Oberflache von mehr als 10 000 cm 2 /g 
hat. 

18. Verwendung nach einem der Anspruche 16 Oder 
17, wobei mindesiens 70% des Drospirenons aus 
der Zusammensetzung innerhalb von 30 Minuten 
wie mit der USP XXIII Paddle-Methode II unter Ver- 
wendung von Wasser mit 37 °C als LoseflukJ und 
50 U/Min. ais Ruhrgeschwindigkeit bestimmt her- 
ausgelost werden. 

19. Verwendung nach einem der Anspruche 16 bis 18, 
wobei die Auftosung von Ethinylestradiol derart ist, 
dass mindesiens 70% innerhalb von 30 Minuten wie 
durch die USP XXM Paddte-Methode It unter Ver- 
wendung von Wasser mit 37 °C als Losefluid und 
50 U/Mfn. als Ruhrgeschwindigkeit bestimmt her- 
ausgeldst werden. 



Revendicattons 

1. Composition pharmaceutique comprenant, comme 
premier agent actif, de la drospirenone, en quantite 
correspondant a une dose journatiare, lors de Tad- 
ministration de la composition, d'environ 2 mg a 4 
mg et, comme second agent actif , de Pethinytestra- 
diol, en quantite correspondant a une dose jouma- 
liere d'environ 0,01 mg a 0,05 mg, avec un ou plu- 
sieurs vehicules ou exclpienis pharmaceutique* 
ment acceptabfes, dans laquelle ladite drospireno- 
ne est sous forme micronisee. 

2. Composition selon la revendication 1 , dans laquelle 
la drospirenone a une surface specifique superieu- 
re a 10 000 cm 2 fg. 

3. Composition selon Tune quelconque des revendi- 
cations 1 ou 2 , dans laquelle au moins 70% de ladite 
drospirenone passent en solution depuis ladite 
composition en I'espace de 30 minutes, la determi- 
nation etant faite selon la Pharmacopee US XXIII 
par la methode avec palettes tl, en utilisant de I'eau 
a 37°C comme milieu de dissolution et une vitesse 
d'agitation de 50 tours/min, 

4. Composition selon Tune quelconque des revendi- 
cations 1 a 3, dans laquelle la drospirenone est pul- 
verisee a partlr d'une solution de drospirenone sur 
des particules d'un vehicule inerle. 



35 9, preparation selon Tune quelconque des revendica- 
tions 6 a 8, dans laquelle ledrt ethinylestradiol est 
sous forme micronisee ou est pulverise a partir 
d'une solution sur des particules d'un vehicule iner- 

40 

10. Preparation selon Tune quelconque des revendica- 
tions 6 a 9, qui comprend en outre au plus 7 doses 
unitaires journalieres ne contenant pas d'agent actif 
destinees a etre administrees par voie orale a Hs- 

45 sue de la periode d'au moins 21 jours consecutifs, 
le nombre total de doses unitaires journalieres 6tant 
d'au moins 28. 

1 1 . Preparation selon Tune quelconque des revendica- 
50 tions 6 a 9, dans laquelle le nombre de doses uni- 
taires journalieres comprenant I'association de 
drospirenone et d'ethinyle&tradiol est de 21, 22, 23 
ou 24, et dans laquelle le nombre de doses unitaires 
JournaMeres ne contenant pas d'agent actif est de 

55 7,6,5ou4. 

12. Preparation sefon I'une quelconque des revendica- 
tions 6 & 9 destinee a etre adminfstr ee par vole orale 
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pendant une duree d'au moins 28 jours consGcutifs, 
dans laquetle au moins 21 desdites doses unitaires 
journal ieres comprennent une association de dros- 
pirenone en quantite d'environ 2 mg a 4 mg et d'ethi- 
nylestradiol en quantity d'environ 0 r 01 a 0,05 mg t 5 
et dans Iaquelle au plus 7 desdites doses unitaires 
journatieres contiennent de I'ethinytestFadiof seuK 
en quantite d'environ 0,01 a 0,05 mg. 

13, Preparation salon Tune quelconque des revendica- 
tions 6 a 9, dans iaquelle le nombre de doses uni- 
taires journalieres comprenant I'associalion de 
drospirenone et d'ethinylestradiol est de 21, 22 r 23 
ou 24, et dans Iaquelle le nombre de doses unitaires 
journalises comprenant de I'ethinylestradiol seul 
estde 7, 6, 5 ou 4. 



par ta m£thode avec palettes II, en utilisant de I'eau 
a 37°C comme milieu de dissolution et une vitesse 
d'agitation de 50 tours/min, 

19. Utilisation seton Tune quelconque des revendica- 
tions 16 a 18, dans Iaquelle la dissolution de I'ethi- 
nylestradiol est telte qu'au moins 70% passent en 
solution en Tespace de 30 minutes , la determination 
etani faite seton la Pharmacopee US XXIII par la 
methods avec palettes ll t en utilisant de I'eau a 
37*C comme milieu de dissolution et une vilesse 
d'agitation de 50 tours/min. 
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14, Preparation seEon Tune quelconque des revendica- 
tions 6 a 9, dans Iaquelle le nombre de doses uni- 
taires journalises comprenant I'associalion de 20 
drospirenone et d'ethinylestradiol est de 28, ou d'un 
multiple de 23 comme 2-4 fois 23, en particulier 2 
ou 3 Ms 26. 



15. Preparation selon la revendication 6, dans Iaquelle 25 
le nombre de doses un itaires journalieres destinees 

a ^administration orate est de 2-4 fois, de preferen- 
ce 2 ou 3 fois, 28 jours consecutifs, suivie de Tad- 
ministration des doses unitaires journatieres com- 
prenant I'association de drospirenone et d'ethiny- so 
lestradiot pendant 21 , 22, 23 ou 24 jours consecu- 
tifs, puis de radministration des doses unitaires 
journalieres ne contenant pas d'agent actif, ou de 
I'absence d'administration de doses unitaires jour- 
nalieres, pendant 7, 6, 5 ou 4 jours consecutifs. 35 

16. Utilisation de drospirenone associee a de I'ethiny- 
lestradiol pour preparer une composition pharma- 
ceutique destinee a inhiber Tovulation chez un 
mamrnifere. en particulier un etre humain, la com- 40 
position comprenant une quantite de drospirenone 
correspondent a une dose journafiere, lors de Tad- 
ministration de la composition, d'environ 2 mg a 4 

mg et comprenant une quantite d'ethinylestradiol 
correspondant a une dose journali&re, lors de I'ad- ^5 
ministration de la composition, d'environ 0,01 mg a 
0,05 mg r et dans Jaquelte ladite drospirenone est 
sous forme micron i see. 



17. Utilisation seton la revendication 16, dans Iaquelle so 
ladite drospirenone possede une surface specifi- 
que sup&rieure a 10 000 cm 2 /g. 

18, Utilisation seion Tune quelconque des revendica- 
tions 16 ou 17, dans Iaquelle au moins 70% de ia- 55 
dite drospirenone passent en solution depuis Jadite 
composition en I'espace de 30 minutes, la determi- 
nation etant faite selon \a Pharmacopee US XXIII 
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„ 4 tiG&tt (tort feeding station) 

S 80302 (left feeding station) 
fi 00303 (left reeding siatfon) 



4* # B0301 (right feeding station) 

_# 80302 <iight feeding station) 
60303 (ri&W feeding station) 
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ft 60303 (left feeding elation) 
,*J B03O1 (right feeding Elation) 
H B0302 {right feeding station) 
80303 (right feeding elation) 



Q = 6S+ 5% 



30 



— r~ 
40 



SO 



eo 



Time [mtn| 



Fig. 4 



16 



EP 1 214 076 B1 



100 - 



E 




Balch no. 23010 



i — Balch no, 4326 
* — Batch no. 5127 



- 0 65 + 5%, USPXWJ 



30 

Time tmfn) 



40 



50 



GO 



Fig. 5 



17 



